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Materials

N-tert-butyl-N-[1-diethylphosphono-(2,2-dimethylpropyl)] nitroxide (SG1,
DMEM and fetal bovine serum (FBS) were purchased from Dulbecco (Invitrogen, France).
Penicillin was purchased from Lonza (Verviers, Belgium). All other materials were purchased from Sigma at the highest available purity and used as received.
Analytical methods
Nuclear Magnetic Resonance Spectroscopy (NMR).
NMR spectroscopy was performed in 5 mm diameter tubes in CDCl 3 at 25 °C. 1 H and 13 C NMR spectroscopy was performed on a Bruker Avance 300 spectrometer at 300 MHz ( 1 H) or 75 MHz ( 13 C). The chemical shift scale was calibrated on the basis of the internal solvent signals.
Mass spectra.
Mass spectra were recorded with a Bruker Esquire-LC instrument. 2.6 Fluorescence spectroscopy. Corrected steady-state excitation and emission spectra were obtained using a LS 50B fluorescence spectrometer from Perkin Elmer. All measurements were conducted at room temperature (~25 ºC) with a spectral bandwidth (ex, em) of 2.5 nm and λ ex = 420 nm for emission spectra and λ em,THF = 503 nm or λ em,99% water = 517, 500 and 490 nm, respectively for Napht-AMA-SG1, P1 and P2, for excitation spectra.
Size Exclusion Chromatography (SEC
Transmission electron microscopy (TEM).
The morphology of the nanoparticles was examined by cryogenic transmission electron microscopy (cryo-TEM). Briefly, 5 μL of the nanoparticle suspension (2.5 mg.mL -1 ) was deposited on a Lacey Formvar/carbon 300 mesh copper microscopy grid (Ted Pella). Most of the drop was removed with a blotting filter paper and the residual thin film remaining within the holes was vitrified by plunging into liquid ethane. Samples were then observed using a JEOL 2100HC microscope. 
Synthesis methods
Synthesis of
Synthesis of Napht-PI (P1 and P2) from
Quantum yield
Fluorescence quantum yields were relatively calculated using Coumarin 153 in 99% water as standard reference (ϕ C153 = 0.11). 5 Only dilute solutions with an absorbance of less than 0.1 at the absorption maximum were used. UV-vis absorbance spectra and fluorescence spectra were recorded in 10 mm optical path length quartz cell. Integrated fluorescence intensities vs absorbances at λ ex = 420 nm were plotted and quantum yields were calculated according to the following equation: ϕ x = ϕ C153 (Slope x / Slope C153 ). The quantum yields for P1 and P2 = 0.10 and the quantum yield for Napht-AMA-SG1 = 0.02.
Nanoparticle preparation
Nanoparticles were prepared by the nanoprecipitation technique. Briefly, 0.5 mg of Napht-PI (P1 or P2) was dissolved in 0.5 mL of THF, and added dropwise to 1 mL MilliQ water under stirring. THF was evaporated at ambient temperature using a Rotavapor. Average diameter (D z ) and zeta potential measurements were carried out in triplicate. For the conanoprecipitation of Napht-PI (P2)/CdA-digly-PI (P3), 2.23 mg CdA-digly-PI (P3) and 0.27 mg Napht-PI (P2) were dissolved in 0.5 mL of THF. A similar procedure was then applied.
The resulting P2/P3 nanoparticles had a composition of 10.8 wt.% P2 and 89.2 wt.% P3, thus giving an overall drug loading of 5.3 wt.%. heat-inactivated FBS (56 °C, 30 min) and penicillin (100 U.mL −1 ). Cells were maintained in a humid atmosphere at 37 °C with 5% CO 2 .
Biological evaluation
6.2 Cell imaging. A549 cells were cultured in a culture dish for 24 h to achieve confluence.
Cells were then incubated with Napht-PI nanoparticles, at the concentration of 20 μg.mL L1210 cells were cultured on a coverslip in a culture dish for 24 h to achieve confluence.
Cells were then incubated with CdA-digly-PI/Napht-PI nanoparticles with 1 wt.% of dye, at the concentration of 20 μg.mL -1 at 37 °C for 24 h, then incubated with LysoTracker Red for 30 min under same incubation conditions. After treatment, the cells were washed with Dulbecco's phosphate buffered saline (PBS) and imaged using a confocal (SP8 TCS Leica, Germany) with a 63X/1.4 oil-immersion objective. The excitation wavelength was 405 nm and 543 nm, and the fluorescence was collected in the range of 415-530 nm and 569-682 nm, respectively. The pinhole diameter was set to 1 Airy Unit. Figure S1 . Absorbance spectra of Napht-AMA-SG1, P1 and P2 (10 μM) in (a) THF or (b) 99% water. Figure S10. Confocal microscopy image (green (a) and red (b) channels), and fluorescence intensity profiles of L1210 cells after incubation with polymer prodrug nanoparticles (P3:P2, 1 wt.% of Napht-OH) for 24 h followed by selective staining of the lysosomes (LysoTracker Red, red channel).
Cytotoxicity assay (MTT)
.
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